lize problems occurring with the ABCs-airway, breath ing, and circ ulation . The airway m ust be secu re d and monitore d ca refully, especially when a n altered level of consc iousness is presen t . In the event of a fall or with a ny mechanism in which a neck injury may h ave occu rred, the airway should be ope ne d by using t he jaw thr ust or chin lift method only.
lize problems occurring with the ABCs-airway, breath ing, and circ ulation . The airway m ust be secu re d and monitore d ca refully, especially when a n altered level of consc iousness is presen t . In the event of a fall or with a ny mechanism in which a neck injury may h ave occu rred, the airway should be ope ne d by using t he jaw thr ust or chin lift method only.
Care must be take n to prevent hyperextension of the neck, whi ch may promote spinal cor d damage. Cervical spine precautio ns should be taken simultaneous ly with airway as sessment. Manual stabilization of the cervical spine is accept a ble until a more definitive method of stabilizat ion is possible.
To m anu ally stabilize t he cervica l spine , t he caregiver should take positi on at t he head of t he injur ed individual and place hands on each side of t he person's h ead with th u mbs along the mandible a nd fing er s beh ind the head. No traction or pulling force should be a pplied. Th e neck sho uld be held gent ly in alignmen t (E mergency Nurses Association lENA], 1991). If the person is awake and alert, instructi ons should al so be give n to not move the head or the neck without physician app roval.
When available, a stiff cerv i-
INITIAL MANAGEMENT
Th e visual effect of sev ere traumatic injuries may be very dramatic. To preserve life a nd li mb , h owever, ca re m ust be taken first to manage a nd stabi-ters for Disease Control and Preve ntion [CDC], 1992) . Severe traumatic injuries may occu r secondary to a variety of causes. Mechanisms of injuries for work re lated deaths a re mainly due to motor vehi cle crashes, machiner y, falls , electr ocutions, and being str uck by falling obj ects (CDC, 1992) . Non-fatal inj u ries follow a similar pat te rn . Rega rdless of the mech anism of inj ury, severe trauma such as a mputat ions, degloving injuries, electrical burns, a nd lon g bone fra ctures all require prompt , initia l mana gem en t to prevent long te r m disab ility or even death. A Pp r ox i m a t e ly 7 ,00 0 trauma related deaths occu r in the workplace each yea r along wit h another 6 millio n non-fat al injuries (Cen- 'Note: Select the device and liter flow based on the client's severity of injury and potential for blood loss even if airway is patent and respiratory rate is normal. The nasal cannula should be used for relatively minor injuries. As injury severity increases, the simple face mask, then the non-rebreather mask should be used (ENA, 1991). cal collar should be placed on the person's neck, taking care to not release manual stabilization until the collar has been applied and sandbags or rolled towels and blankets, etc., are placed to the side of the person's head and secured with tape across the forehead. Knowledge of on site management of potential cervical injuries is imperative for the occupational health care nurse. Any delay can result in devastating outcomes.
Breathing should be supported as necessary, from a simple face mask or nasal cannula,
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MOD U L E to complete assistance with a bag-valve mask and 100% oxygen. Every person with a traumatic injury needs supplemental oxygen (see Table 1 ). As blood loss occurs, the oxygen carrying capacity to the body's tissue is diminished which increases cellular shock and, if left unchecked, leads to multiple organ failure and death. Following evaluation and management of breathing, circulation must be addressed. Many of the injuries discussed in this article may adversely affect circulation. Management may range from direct pressure to control external hemorrhage to the rare application of a tourniquet, depending on the specific injury. Once the ABCs have been controlled, focused attention should be paid to the specific injury.
DEGLOVING INJURIES
Degloving injuries occur when soft tissue is stripped away from the bone. In the occupational setting, power machinery poses a unique hazard to the worker. Rings or loose clothing may be pulled into the equipment and result in a degloving injury to ei ther a digit or extremity (Larsen, 1993) . Typically, minimal blood loss is found in degloving injuries due to the peripheral vasoconstriction that occurs (Whatley Brown, 1990) . However, continuous monitoring of the injured extremity and the ABCs is imperative.
Any bleeding site should be controlled with direct pressure. The wounded area may be irrigated with normal saline and then covered with a sterile towel or gauze and splinted in a position of function. Elevating the injured extremity will promote decreased edema formation and reduce pain (Epifano, 1991) . The Emergency Nurses Association (1991) recommends elevating the extremity above the level of the heart.
TRAUMATIC AMPUTATIONS
Like degloving injuries, amputations are very dramatic in nature and often are due to the use of machinery. Electrical saws, food slicers, drive shafts on farm 
Applying a Tourniquet
Step Procedure 1 Determine all other methods (direct pressure, elevation, pressure to pulse pressure points) have failed. 2
Locate site for tourniquet (between wound and client's heart-approximately 2 inches from the edge of the wound). 3
Place pad of rolled dressing, folded handkerchief, or piece of cloth over the artery above the wound.
4
Locate a flat belt, necktie, stocking, or long dressing material (nothing that would cut into the client's limb) approximately 1/2 inch wide for use as tourniquet. 5
Place tourniquet around client's limb and tie a knot with the ends of the tourniquet. The knot should be over the pad. 6
Insert into the knot a device such as wooden dowel, metal rod, or strong stick. (Note: pens and pencils tend to break.) 7
Turn the device until the bleeding stops. Do not tighten beyond this point. 8
Do not loosen tourniquet at any time. Tie or tape tightening device in place. 9
Note time of application of tourniquet and record on client's forehead. (Bergeron. 1987). or construction equipment, or any type of cutting instruments cause amputations. Amputations may be partial or complete and involve one or more digits or an entire extremity. Worksite management of partial amputations is much the same as that for a degloving injury. However, unlike degloving injuries, amputations, both partial and complete, may result in extensive bleeding (Whatley Brown, 1990) . Direct pressure to the bleeding site and elevation of the extremity is the first line management for uncontrolled external hemorrhage. If this method proves unsuccessful, steady, firm manual pressure to pulse pressure points may be necessary (Whatley Brown, 1990) .
As a last resort in management of continued external bleeding, a tourniquet should be applied (see Table 2 ). Indiscriminate use of tourniquets is discouraged due to the potential for increased tissue destruction and sabotage oflater replantation attempts (Bergeron, 1987; Epifano, 1991; Whatley Brown, 1990) . Should a tourniquet be required, the occupational health nurse must note the time of application and indicate the time on the person's forehead. Information about the tourniquet must be relayed to the tertiary care facility receiving the person for definitive treatment (Whatley Brown, 1990) .
Once life threatening hemorrhage is controlled, the partially amputated extremity should be elevated and splinted. Pulses distal to the injury need to be JANUARY 1994, VOL. 42, NO.1
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MOD U L E monitored prior to and after splinting. If the pulse is diminished or absent following application of the splint, the splint must be removed and the extremity carefully repositioned before the splint is reapplied. If a complete amputation occurs, care for the amputated part should focus on preservation for replantation. The amputated part should be rinsed of any debris with normal saline, wrapped in gauze or a sterile towel moistened with normal saline, placed in a sterile cup or water tight plastic bag, and placed on ice in an insulated cooling chest. The use of dry ice is contraindicated (American College of Surgeons [ACS], 1993; ENA, 1991) . The amputated part must not be allowed to freeze (ACS, 1993; ENA, 1991; Epifano, 1991) . Arrangement should be made for rapid transport to a center with replantation expertise.
LONG BONE FRACTURES
In an occupational setting, long bone fractures of the upper or lower extremity typically occur in falls. However, they also may be sequelae to other types of mechanisms such as vehicular equipment crashes and crushing or penetrating injuries. The appearance of pain, swelling, deformity, ecchymosis, and point tenderness after the injury should cause the occupational health nurse to suspect that a fracture exists (Bailey, 1992) .
Long No attempts should be made to scrub away debris. Thorough cleansing of the area is best left for the operating room.
Immobilization of the injured extremity is essential to prevent further damage to the injured area. The neurovascular status must be determined prior to any manipulation of the extremity. Assessment includes evaluating pulses distal to the injury, monitoring capillary refill distally, assessing color and temperature of the extremity, and checking sensation to touch distal to the injury. The health care worker also should be alert for any complaints of numbness or tingling of the extremi ty,
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To preserve life and limb, care must be taken first to manage and stabilize problems occurring with theABCs-. a~rway, breathing, and circulation.
which also may indicate neurovascular compromise. Both the injured and uninjured extremity should be evaluated simultaneously for comparison purposes.
If the neurovascular status of the injured extremity is not impaired, the extremity may be splinted in the position found (Bailey, 1992 ) . Should neurovascular status be compromised, careful realignment of the extremity should be made and the extremity reevaluated. Any movement of the injury should be made carefully to prevent increased tissue bleeding or conversion of a closed fracture into an open fracture. It is always important to remove any jewelry or restrictive clothing before applying a splint. The splint should encompass the suspected fracture as well as joints above and below the area of injury to prevent further movement (ENA, 1991) .
If a splint is unavailable, any stiff material can be used for immobilization, such as rolled newspapers, magazines, canes, umbrellas, or pieces of wood padded with soft material (Strange, 1988) . Prior to and after immobilization , pulses and motor/ sensory function distal to the injury should be assessed for quality. If pulses are lost with immobilization, realignment of the extremity is indicated. Recognition of potential neurologic and vascular compromise in the presence of a long bone fracture is crucial in preventing limb threatening problems. Applying ice and elevating the extremity to promote decreased swelling are essential interventions to prevent this complication (ENA, 1991; Strange, 1988) .
One important note: long bone fractures, whether open or closed, may result in substantial blood loss that is not always evident. The potential blood loss from a femur fracture alone may be 1500 mL. Therefore, a worker with a femur fracture plus upper extremity or pelvic fractures may lose one half or more of the circulating blood volume and exhibit a state of profound shock (ENA, 1991) . Careful monitoring of the circulatory status by assessment for abnormalities in skin color and temperature, heart and respiratory rate, or level of consciousness is critical to prevent life threatening complications.
ELECTRICAL BURNS
Electrical burn injuries occur when a worker is exposed to electrical current if booms, ladders, pipes, or other metal objects contact power lines (CDC, 1992) . Electrical injuries also may result from manipulating electrical machinery, mishandling electrical wires, or being struck by lightning. Tissue is damaged by the heat produced along the path of the electrical current. The extent of damage with an electrical burn is difficult to estimate because only entrance and exit wounds are visible.
Priority management of any burn injury begins with stopping the burning process. Critical to the management of an electrically burned client is for the caregiver not to attempt to touch or move the person until the source of the electricity is removed or inactivated (Grant, 1990; Kravitz, 1988) . Then, the caregiver must cool the burning area with cool, moist, normal saline compresses and cover with dry sterile dressings (ENA, 1991; Grant, 1990) .
The major hazard with any electrical burn is the potential for cardiac rhythm disturbances, especially lethal dysrhythmias such as ventricular fibrillation. The occupational health nurse must be attentive to the potential need for cardiac resuscitation (ENA, 1991; Kravitz, 1988) . Respiratory arrest also may occur secondary to sustained muscle contractions that occur at the time of the electrical shock, preventing the person from maintaining an effective JANUARY 1994, VOL. 42, NO.1
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airway (Kravitz, 1988) . If at all possible, cardiac monitoring should be initiated. As with all traumatically injured persons, supplemental oxygen also should be administered (ENA, 1991) . Another threat to the electrically injured person is a spinal cord injury. This injury may occur secondary to complete dislocation of vertebra because of the strength of the electrical current (Kravitz, 1988) . Vertebral injuries also may result from a fall that occurs simultaneously with the electrical shock or as the electrical source is removed. Therefore, electrically injured persons should be placed in spinal precautions with a rigid cervical collar and a spine board (Kravitz, 1988) .
ADDITIONAL CONSIDERATIONS
Transportation to a tertiary care facility should be arranged promptly to promote optimal outcome. When transferring a client, important information to send with the client includes: 1) mechanism and time of injury; 2) any treatment rendered and client's response to treatment; 3) any known health problems; and 4) the client's tetanus immunization status. Also helpful to know is the family or significant others' telephone numbers and whether or not they have been notified. If possible, the occupational health nurse should call the receiving hospital and provide a direct report.
SUMMARY
Traumatic injuries III the workplace occur from a variety of mechanisms and may produce a wide range of injuries. Critical to the management ofthese injuries is the knowledge that life saving interventions for airway, breathing, and circulation must take priority. Controlling external bleeding and managing circulation is imperative in the traumatically injured worker. Inadequate control of hemorrhage leads to cellular shock from which the client may never recover.
Extremities should be managed appropriate to the specific injury. Careful monitoring of neurovascular status is significant in limb preservation. Amputated parts must be meticulously cared for, with the vision of replantation in mind.
Electrical burns are unique burn injuries, as the complete area of damage is not visible. Monitoring cardiac and respiratory function is essential to detect any life threatening abnormalities in all injuries, but is especially important in the electrically injured client.
The occupational health nurse can make a significant difference in the outcome of a traumatically injured client in the workplace. Adequate knowledge of treatment modalities, as well as transfer to the most appropriate trauma care facility, can make the difference in obtaining the best possible outcome. 
CE MODULE
Management of Traumatic Injuries in the Workplace
This issue of the AAOHN JOURNAL contains a Continuing Education Module on "Management of Traumatic Injuries in the Workplace," and has been approved by AAOHN for 1 contact hour of continuing educa tion credit upon success ful completion of the post test.
A certificate will be awarded and the scored test will be returned when the following requirements are met by the participant: (1) The completed answer sheet is received at AAOHN on or before December 31, 1994: (2) A score of 70% (7 correct answers) is achieved by the participant: (3) The answer sheet is accompanied by a $10.00 processing fee. Expect up to 6 weeks for delivery of the certificate .
The purpose of this lesson is to provide occupational health nurses with a general unders tanding of the initial management of selected traumatic injur ies in the workplace. Special emphasis is placed on four types of traumatic injuries: amputations, degloving injuries , long bone fractures , and electrical burns . 8. In addition to splinting, interventions for a suspected long bone fracture include: A. Warm, moist soaks to decrease inflammation. B. Maintaining the extremity in a dependent position to decrease pain. C. Application of ice and elevation of the extremity. D. Loosening splint every 15 minutes to allow client to move extremity to prevent neurovascular compromise. E. No other interventions.
9. An employee is found unconscious with a burned area noted on the right shoulder and left heelsimilar to entrance and exit wounds. The employee has no pulse or respirations. In close proximity are downed electrical wires. The employee most likely sustained what type of injury? A. Myocardial effusion. B. Cardiopulmonary arrest secondary to electrical burns. C. Gunshot wound through the heart. D. Heat stroke. E. Alcohol intoxication.
10. Cardiopulmonary arrests occurring secondary to electrical injuries do so as a result of: A. The fight or flight response initiated by the electrical shock. B. Lethal cardiac rhythms or sustained muscle contractions interfering with airway. C. Myocardial infarctions that occur in micro-areas of the myocardium as the electricity scatters. D. Pulmonary embolisms released into circulation. E. The rise of intracranial pressure causing brain stem herniation as the electricity reaches the medulla.
